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This lowering of the critical point means that, during
the cooling of a steel containing nickel, the iron can be
kept in solution much more easily than when cooling
the steels which are free from nickel. In addition to
lowering the critical points of the steel, nickel has the
effect of making the solid solution formed in the steel
at high temperatures more stable, i.e., more persistent,
during cooling. This applies equally when the steel is
cooled rapidly. Both these effects make a steel containing
nickel easier to harden than one free from nickel. Conse-                     *< |

quently, the quenching of steels containing an appreciable
proportion of nickel, need not be carried out in quite
such a drastic manner as must be employed for the plain
carbon steels. Nickel steel, of a given size, when quenched
in oil, may be hardened just as effectively as a steel free                    !

from nickel which has been cooled in water. If the
percentage of nickel and carbon is sufficiently high, a
solid solution is produced in the steel at high temperatures
which is so stable, and which decomposes so sluggishly,                    I

that it retains its form and nature even after cooling in                    j

the air.    Such a steel may be  as hard,  after cooling in                    j

the air, as a plain carbon steel is after cooling in water.                    !

A  steel   which   behaves   in  this   way  is   termed   " air                    ?

hardening," or " self hardening/' the former title being
decidedly preferable.

Although chromium has not, in the past, been widely
used by itself as a constituent of alloy structural steels
(stainless steel is for the moment neglected in this connec-
tion), it is well to appreciate the effect of this element
upon  the  fundamental  principles   of  the  hardening  of
steel.    Chromium, when added to steel, raises the tempera-
tures at which the critical points occur, and therefore a                    j
chromium steel must be heated to a higher temperature,                    1
if it is to be hardened, than is required for either a plain                    ,
carbon steel or a nickel steel.    Taken by itself, this effect                    i
of chromium should make it  more difficult to harden
chromium steels,  but it is found that  chromium,  like
nickel, produces in the steel a solid solution of superior